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C START 
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SELECT HOUSE IMAGE TO BE PROCESSED IN ACCORDANCE 
WITH INTERACTION WITH USER 

I 



READ SELECTED HOUSE IMAGE FROM HOUSE IMAGE FILE 
AND DISPLAY IT ON DISPLAY DEVICE 



ESTABLISH FOUR POINTS THAT WILL BE THREE AXES USED 
FOR SETTING REFERENCE BOX IN ACCORDANCE WITH 
INTERACTION 
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I CALCULATE 3D COORDINATE VALUES OF FOUR POINTS 
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L DISPLAY REFERENCE BOX 
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SET EXACT SIZES OF SIDES OF REFERENCE BOX IN 

ACCORDANCE WITH INTERA CTION 

_ — 



ESTABLISH VERTEXES OF EXTERIOR WALL TO WHICH 

TEXTURE IS MAPPED IN ACCORDANCE WITH INTERACTION 



SELECT A FACE OF REFERENCE BOX THAT WILL BE 

REFERENCE OF THE ESTABLISHED WALL IN ACCORDANCE 
WITH INTERACTION 
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CALCULATE 3D COORDINATE VALUES OF VERTEXES OF 
ESTABLISHED WALL USING SELECTED FACE OF REFERENCE 
BOX 
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° | SELECT TEXTURE TH ROUGH INTERACTION 
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DETERMINE BASE POINT FOR DRAWING TEXTURE AND 
"OFFSET" IS SET TO INITIAL VALUE 0 



DETERMINE INITIAL VALUE OF THE NUMBER OF DRAWING 
ITERATIONS OF TEXTURE AND SET IT FOR 
jNUMBER_OF_ITERATIONS" AS INITIAL VALUE 
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FIG.2 
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DRAW SELECTED TEXTURE TO TARGET EXTERIOR WALL IN 
ACCORDANCE WITH "OFFSET"/"NUMBER_OF_ITERATIONS" 
VALUE 
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ANY USER OPERATION? 
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PERFORM REQUESTED PROCESSING 
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DRAW WIREFRAME ON TARGET EXTERIOR 
WALL IN ACCORDANCE WITH "OFFSET"/ 
"NUMBER OF ITERATIONS" VALUE 
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DELETE DRAWN WIREFRAME 
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FIG.3 
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.MOVEMENT OF WIREFRAME REQUESTED?! 
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UPDATE "OFFSET' ACCORDING TO DRAG 
OPERATION WITH MOUSE 
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MOVE DRAWN WIREFRAME ACCORDING TO 
UPDATE OF "OFFSET" 
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DRAW SELECTED TEXTURE ON TARGET 
EXTERIOR WALL ACCORDING TO 
"OFFSET'TNUMBER OF ITERATIONS" VALUE 
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UPDATE "NUMBER_OF_ITERATIONS" 
ACCORDING TO DRAG OPERATION WITH 
MOUSE 
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CHANGE THE NUMBER OF WIREFRAMES TO BE 
DRAWN ACCORDING TO UPDATE OF 
"NUMBER_OF_ITERATIONS" 
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DRAW SELECTED TEXTURE ON TARGET 
EXTERIOR WALL ACCORDING TO 
"OFFSET'TNUMBER OF ITERATIONS" VALUE 
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FIG.4 
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DETERMINE NEW OFFSET VALUE FROM AMOUNT OF 
MOVEMENT OF MOUSE AND UPDATE "OFFSET (u2, v2)" 
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DETERMINE NEW NUMBER OF REPETITIONS FROM 
AMOUNT OF MOVEMENT OF MOUSE AND UPDATE 
"NUMBER_OF_ITERATIONS (u1, v1)" 
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DETERMINE 3D COORDINATE VALUES OF RECTANGLE 
THAT CIRCUMSCRIBES TARGET EXTERIOR WALL AND ONE 
OF WHOSE SIDES IS BASELINE OF TARGET EXTERIOR 
WALL 
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DETERMINE SIDE THAT CORRESPONDS WITH TARGET 
WALL'S BASELINE FROM AMONG SIDES OF 
CIRCUMSCRIBING RECTAN GLE 
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DETERMINE ORIGIN AND SIZE OF HORIZONTAL AND 
VERTICAL VECTORS FROM DETERMINED SIDE 
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TRANSFORM VERTEXES OF CIRCUMSCRIBING RECTANGLE | 
TO IMAGE COORDINATES (2D COORDINATES) AND DRAW 
CIRCUMSCRIBING RECTANGLE 
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THE NUMBER OF HORIZONTAL DRAWINGS (R1)^1~| 
S109 




SHIFT ORIGIN OF HORIZONTAL VECTOR BY" I 
v2+nx(VERTICAL SIZE OF TEXTURE) I 
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TRANSFORM ENDPOINTS OF HORIZONTAL 
VECTOR TO IMAGE COORDINATES (2D 
COORDINATES) AND DRAW HORIZONTAL LINE 
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R1=R 1+1, n=n+1 || 

I 1 
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THE NUMBER OF VERTICAL DRAWINGS (R2)=1 
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SHIFT ORIGIN OF VERTICAL VECTOR BY- 
u2+nx(HORIZONTAL SIZE OF TEXTURE) 
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TRANSFORM ENDPOINTS OF VERTICAL 
VECTOR TO IMAGE COORDINATES (2D 
COORDINATES) AND DRA W VERTICAL LINE 
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R2=R2+1, n=n+1 | 



FIG.6 




0 ( X a, y a) 



( x A,y *) 



|f: value corresponding to a focal length 
Z A : initial value 

lln an actual 3D space, AB and AC, AB 
and AD, and AC and AD will be each 
Orthogonal to one another. 



(Y 1 = mmmm I y j 



(1) 



A B - AC = 0 (inner product is 0) 
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Similarly, 








AB - A D = O 


* - - (3) 


Similarly, 








AC - A D = O 


* ■ - (4) 
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Unknowns Z B , Z c , and Z D are determined from the three equations 
(2), (3) and (4) and the values are substituted to the equation (1). 
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Focal length 



LENS EQUATION 

J_ | 1 _ 1 
Z z F 



F*Z 



z = 



43- 



Z- F 



x z F 

X ~ Z Z-F 



F 
Z 



X= — * x' Y = * y' 



The number of 
pixels/Film width=x/x' 
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The number of 
pixels/Firm width=y/y' 



*x Y= — — * y 
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BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



BEST AVAILABLE COPY 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



BEST AVAILABLE COPY 




BEST AVAILABLE COPY 



